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I. ROCKETS AND ARTIFICIAL EARTH SATELLITES

Tranglational-Rotational Motion of o Satellite

Until recently, the problem of the trenslational-rotational motion
of a body was artificially divided into two separate problems. Such a
procedure of investigation of the problem has & very limlited charactex.
In 1958, G. N. Duboshin removed these limitations and formulated the general
n problem on the translational-rotational motion of & system of bodies. The
. theoretical and practical importance of such a genersal problem is evident.

\' In the present paper, a particular solution of thils general problem
is given for the practicelly important case of two bodies » When the satel-
lite is a spheroid and the plenet & sphere. A spheroid is considered to be
any homogeneous body of rotation which is symmetrical with respect to &
plane perpendicular to its axis of rotation. The perticular solution de-
rived is applicable to circular motions of the satellite's center of inertia
around the center of the planet with a constent angular velocity A\ end
precessional motion of the satellite's axis around the perpendicular to the
plane of motion with a constant precessional velocity Y equal to A . 'The
satelllite ulso rotates around 1ts axis of symmetry with a constent angular
velocity ¢ = 4=C cos O , where A and C are, respectively, the
equatorial end polfir moments of inertis of the satellite and O its nuta-
tional engle 0 < 6 £ ¢ »

C
From here cos 6 = A _&ﬁ' , Wwhere the constant rq is the projection of
the angular velocity of the satellite on its axis of symmetry. The angle 2]
depends on the initlal values of the angular velocities W s CPO and the
moments of inertia A end C. Owing to a great possible variety of velues for
4}},’/0 ; ‘P s A, C of artificiel bodies, we cen select these velues so
at |cos’s] < 1.

For example, assuming C = 0, we find the most simple regular motions
of & material segment with an angle of nutation @ = I, There is evi-
dently no sense in considering the rotation of & segment around itself.

Our result can be applied to the problem om the translational-rotational

motion of a rocket around the Earth or Sun, assuming that the rocket is

r homogeneous and has the symmetry indicated above, and also in the future,

' when interplanetary space stations (rocketdromess which have the limiting
form of a flattened spheroid (i.e. "saucer" or "disk") are established.

4 ("Particular Solutions of the General Problem of the Translational-Rotational
Motion of a Spheroid Attracted by a Sphera," by V. A. Kondurar, Ivanovskiy
Power Enginc¢ering Institute imeni Ienin; Moscow, Astronomicheskiy Zhurnal,
Vol 36, No 5, Sep/Oct 59, pp 890-901)
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Position and Period of the Axis of Rotation of Sputnik IILI

The well-known, elmost periodic change of brightuess of the carrier
rocket of Sputnik III was produced by a rotation of the cylindrical rocket
around an axis which was pexpendicular to the figure axis. During one
complete revolution, there were two brightness mexima when the sunlight was
reflected back to the observer. Thus, the times of these mexims depended,
on the one hand, on the mutuel positicn of the Sun, rocket and observer and,
on the other hand, on the position of the exis of rotation of the rocket.
Yince the position of the rocket was known; 1t was possible to determine i
from the time between mexima the position of the axis of rotation in space
and. the period.

On the basis of a formule given by Tsesevich (Report of the Conference
of the IAU in Moscow, 1958), sabout 350 photogrephs were obtained by the
Potsdam Astrophysical Observatory and processed by a grapnicel method at
the Bebelsberg Observatory. It was found that the axis of rotation slowly
chenged its position in space and that the period continuously increased.
Jith the graphical method, the position of the axils wes determined with an
nccuracy of about plus-minus 5 degrees; the periods are accurate to within
about plus-minus 0.0l second.

At the end of the observation periocd {about 29 July 1958) , the preces-
gion of the axis of rotation could be caused only by the gradients of the
2arth's gravitational field; before that, however, other additional forces
of a different origin had to be agssumed. The decrease of orbital veloclty
was caused by the retarding effect of the air drag and by eddy currents
vhich the megnetic field of the earth induced within the rocket.

The deceleration of rotation is related to the aceceleration of the
orbital motion around the earth according to the following relationship
stipulated by the theory:

w3 +1d) | N
= const. T . £ (geom. data),

AP

AT avf)GL T

where: A P and A T are the decrease cf the period of rctation P and \
the decrease of the orbital pericd T in seconds pexr day; M is the mass of

the rocket; © is the moment of inertis of the rocket; L is the total )
length of the rocket; I and Lo are lengths from the ends of the rocket v
to its center of gravity; a is the major semlexis of the satellite orbit;

and Yy is the wvelocity of the rocket at perigee.
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The function [ depends only on the geometric data of the orbital and
rotational motion; it is of the order of megnitude of unity and is only
very slightly varieble.

If this theoretical velue of A P/ A T is compered with the average
hos

observed value, AP/ A T %_:_%J;%F_e_c_e'c_ ? then, from the difference of
the two values, 1t ie possible L0 cbtain the value of the magnetic retarda-
tion of orbital motion which, in contrast to eir drag, is difficult to ex-
plein on the basis of theory. It 1s assumed here theat the retardation of
orbital motion is caused solely by alr drag. When extreme rocket dimensions
are assumed, & maximum magnetlic retardation of 0.0075 second per day is
obtained.

A detalled description of the investigations is glven by P. Notni and
H. Oleak in Verceff. d. Sternwarte Babelsberg (Publications of the Babels-
berg Observatory), Vol 13, No 3, 1959 and Vol 13, No 4, 1959. ("The Varia-
tion of Brightness of the Carrier Rocket of Sputnik III," by P. Notni and
H. Oleak, Babelsberg Observatory; Berlin, Monatsberichte der Deutschen
Akademie der Wissenschaften zu Berlin, Vol 1, No 7/10, 1959, pp 394-396)

Rakosliget (Budapest) Space Observation Station Received Iunik IT Signals

Signals from the second Soviet cosmic rocket were received by the
Rakosliget Space Rocket and Artificial Satellite Observation Station in
Budapest. The time of impact of the rocket with the Moon was alzso de-
teamined.

The station is unigue, in that it was bullt through the work of two
men, Tibor Horvath, enginesr and chief of the stution, and Mihaly Gubavy.
The stationy 30-meter-high tower was bullt of scrap materials.

The station is located in & xoom of Horvath's bouse. Aid in
building the station was given to Horvath by the plant in which he is em-
ployed, the Fine Chemlcals Factory (Finamegyszergyar).

Tibor Horvatl has been working with astrenomy and redicfor 20 years. His
work is recognized in astronomy cilrcles, and proof of his ebility can be
seen in the request for Rakosliget observetions "by the Soviet Space rocket
station which launches artificisl earth satellites."

The station is reportedly seeking aid for expanding and improving its
facilities. According to Gedeon Roka, secretary of TIT[éocie’c-y for Spreading
Scientific Knowledge] Astronomy Gruun, the group is the nominal owner of the
station, but has no funds aveileble for such aid. Roka said financial aid
could come only from the Academy of Sciences. However, when contacted, the
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secretariat at the academy denied ony comnection with the Rakosliget station.
("The Rokosliget Space Rocket Observabilon Station Asks for Help"; Budapest,
Megyer Nemzet, 14 Oct 59, p 3)

II. UPPER ATMOSPHERE

Zodiacel Light

The results are given of photoelectric observations of zodical light
mede during October and November 1957 near Aswan, Egypt. The isophotes of
zodicel light were obtained from observations with yellow and green light
f}i\l‘ters and also fromobservations with an interference filter centered at

522 mu.

The axis of zodical light lies very near the ecliptic. The decrease.
in brightness normal to the ecliptic is more rapid to the south than to
the north. However, the broadening of isophotes of such an order, as is
observed in the middle latitudes, was not detected. The meximm degree of
polarization was found to be 22 percent. The color index of zodical light
is, on the averags, + 0.35. ("Photoelectric Observaticns of Zodiacal Light
in Egypt,"” by N. B. Divari and A. S. Asead; Moscow, Astronomicheskiy Zhurnal,
Vol 36, No 5, Sep/Oct 59, pp 856-866) - '

Zodincal Light Suggested as o Couponent of Might Airglow

V. G. Fesenkov suggests *hat zodiacal light can produce some illumination
of the atmosphere even when hidden by the horizon. In such & case, the pro-
duced effect seems to vary graduelly with the azimuth and can produce some
enlargement of the observed isophotes of zodiacal light. ‘

The caleculation of the_gbsolute value of this effect shows that it is
very small, being about 10-2 of one thousandth of a star of the fifth magni-
tude per squere degree at a peint 10 degrees above the horizon near the
ecliptic. ("On Zodiacal Twilights," by V. G. Fesenkov; Alma-Ata, Izvestiya
Astrofizicheskogo Instituta, Akademiya Nauk Kazakhskoy SSR, No 8, 1959)

Conditions of the Disintegration of Astercids Based cn Studies of Zodiacal
Light

All the properties of zodiacal light can be fully explained by the
scattering of sunlight by fine dust particles in interplenetery space. These
particles cannot remain indefinitely in space, but must be renewed by means
of the continuous inflow of matter from without. This process 1s the result
of the gradual disintegration of astercids.

L
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With the lmowledge of the dlstribution of asteroids according to the
angle of ineclinatlion of theilr orbits, it is possible to calculste isophotes
of zodiacal light, ascuming a specific distribution law for the density of
dust matter in interplonetery spece as a function of dlstance from the Sun,
assuming a definlte form of scattering index, and essuming that dust matter
arises because of the dirintegration of asterolds.

Calculations are male for three different scattering indexes, one,
purely spherical, two, atmospheric, and three, purely serocol. The results

. are similar, but a widening of the lsophotes is noted in relation to an
J increase in asymmetry. Thus, the character of isophotes of zodiacal light
, j depends very little on the type of scattering index, but is fully determined
in relation to the distribution of the orbit of the dust particles according

to the angle of inclinatlion in relation to the ecliptic.

The isophotes of zodiacal light in all conditions are elways narrower
relative to the ecliptic if they are assumed to issve from the kncwn dis-
tribution of the inclinations of the asteroidel orbits.

The ccnsiderable difference noted in the theoretical and observed form
of lsophotes can he explained only by conditions for the formation of zodia-
cal light, 1.e., by conditions in vhich a graduel pulverilzation of asteroids
occurred.

Two suppositions for this difference are advanced. One is that the
dust originated, not only from asterolds, but elsc from periodic comets
wiich are characterized by o nuch wider distribution of orbhits sccoiding
to the angles of inclination to the ecliptic. The other alternative can be
that, in addition to the comparatively large esterolds lknown to us, there
exist nunerous smaller asterolds also with & wider range in the distribution
of orbits sccording to the angles of inclination. (“Conditions for the Dis-
integration of Asteroids According to Obssrvationg of Pecularltizs of Zodie-
cal Light," by V. ¢. Fesenkov; Alma-Ata, Izvestiya Astrofizicheskogo Insti-
tute, Akedemiye Nauk Kazekhskoy SSR, No 8, 1959, pp 3-11)

Some Results of Soviet Studles on Atmospheric Optics Mzde in Egypt

Measurements of the brightness and polarization of the day sky were
conducted by an expedition of the Acadeny of Sciences USSR working accord-
ing to the program of the IG in the Libyan desert ebout 20 miles south of
y Aswon on the left bank of the Nile (23 59 N, 32 52 E; elevation, 200 meters
" above sea level).

The party consisted of Ye. V. Pyaskovskeya-Fesenkova, V. M. Kazachevskiy,
and P. N. Boyko of the USSR and Emara Saeda from the University of Cailro.
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Observations were made during October-November 1957. It was found
thet polarization at zenith was considerable, pavticularly in the after-
noon, reaching up to 8L percent. Polarization et an asnguler distence of
90 degrees from the Sun and in the some almuesntar proved to e eapecially
stable in the afternoon. Its orlentetion colncided very nearly with that
theoretically calculated with {irst-order scattering.

The scattering index determined from the observations along the Sun's
almacentar vas divided into two components, cne, the scatlering index in
notural rays, and two, the scattering index in pol..ized rays. In eddition,
the totel scattering index was divided into two otiwr components, one
caused by molecular scattering and the second by aerosol scattering. The
latter was further divided into that for natural and polarized rays. The
moximum of polarization directly observed corresponds to the angle of
scattering of 90-100 degress and for the asrosol compenent, to the angle
of 120 degrees. ("Some Date or Polerization of the Sky in Southern Egypt,"
by Ye. V. Pyaskovskaya-Fesenkova; Alma-Ata, Izvestiyae Agtrofizicheskozo
Tnstituta, Akedemiye Nauwlk Kazakhskoy SSR, Vol 8, 1959, pp 82-97)

Studies of the 29-30 September 1957 Aurora

The results of visuel and spectrephobometric observations of the
29-30 September 1957 low-latitude avrors conducted in the Zeiliyskiy Ale-
Tau Mountains in the region of Bolshoye Almatinskoye Ozero ( ¢ = 43.0k,
A =5 hours 7 minutes 50 seconds; altitude. 3,000 meters) are given in
en article by Z. V. Karyagina.

Spectral features of this asurore were the strength of the [(_317 red
line, 6300 + 6364 Angstroms; the presence of the [N‘]j line at 5200 Ang-’
stroms; and the great strength of the N bands.

The article describes the visual observations, gives a description
of the aurora's spectrum, e -lains the method of observetion, and tells
of the results obtained. ("Low-Latitude Aurora of 29-30 Septenber 1927 P
by Z. V. Karysgina; Alma-Ata, Izvestiya Astrofizicheskogo Instituta,
Akedemiya Neuk, Kazakhskoy SSR, Vol 8, 1959 pp 68-76)

R. Kh. Geynullina presents the resulis of a gpecthrophotometric study
of the red part of the spectrum of the aurora of 29-30 September 1.957
for the 6300 and 636L Angstrom lines, in a separats ariicle. {"Spectro-
photometry of the Red Part of the Spectrum of the Tow-Latitude Aurora of
20-30 September 1957," by R. Kh. Gazynullina; Alma-Ate, Izvestiye Astrofizi-
cheskogo Institute, Akedemiye Nauk Kazakhskoy SSR, Vol 8, 1959, 1p 79-81)
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Soviet 1,300 Millimeter Telescope

The assembly of a mirror-lens, wide-angle telescope hes been completed
at the Leningrad Opticomechanical Plent. The Schmidt-system telescope was
developed by plant engineers under the supervision of M. Afanas'yev and
P. Dobuchin.

The mirror has a diameter of 1,300 millimeters. Its principal feature
is the capability, owing to a wide-engle optic, to conduct simulteneous ob-

servation of large portions of the sky. ("Wide-angle Telescope"; Moscow,
Izvestiye, 25 Nov 59, p 6) : '

- T =
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III. METEOROLOGY

Chinese Launch Weather Balloons 23.6 Kilometers High

In March 1959, the Observatory of the Central Weather Bureau of China
launched its weather balloons  dally at 0700 end 1500 hours, respectively,
to an averasge height of 23,640 meters. This altitude compares with 14,952
meters average height in November 1958, for the same hours. The increase
in altitude reportedly wes achieved by giving the China-menufactured, 350-
gram balloons the following four-step treatment: '

1. Soek thoroughly 10-15 minutes in werm (80-90 degrees Centigrade)
water. Ailrdry away from direct sunlight end draft.

2. Warm in oven at 60-70 degrees centigrade for one to 2 hours. Tum
inside out and leave in oven another one to 2 hours.

3. Repeat Step 1, but soak 5 minutes longer.

4. Soak 5 minutes in 5:1 ethanol-water solution. Ieave in eir-tight
container 4-6 hours. Turn inside out, soak again, and leave in container
enother 2-U hours.

After the sbove treatment, the balloons were 10-20 centimeters longer

and weighed 20-40 grams less. (Peiping, T'ien-ch'i Yueh-k'an (Weather
Monthly), No 5, 1959; pp 46-LT)

-8 -
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Iv. GEOMAGNETISM

Dmportance of Phase Characteristic of Electrical Field in Blectromagnetic
Soundings

The purpose of this work was to ascertein the rationel range of fre-
quency for certain types of geoelectric profiles and to meke a quentitative
e3timate of the resolving capacity of alternating current in such cases, i.e.,
to determine the sensitlvity of verious elements of the field (amplitude and
phese characteristics of the magnetic and electric components) in relation
to the thickness of the nonconducting interstitial stratum and the effect
of the shielded structures. :

Alternating electromagnetic fields afford the possibility of plotting
the soundings of structures which are shielded by interstitial nonconducting
gtrata. Thin ncnconducting leyers influence neither the amplitude nor the
phase of the vertical component of the megneti: field. Rather thick leyers
of nonconducting strata, however, essentially influence the vertical component
of the magnetic field; the thickness of these layers can be determined on the
basis of both amplitude and phese. It is also possible to determine the
boundaries of ‘the underlying basement.

Any attempt at interpretation on the busis of the magnetic component of
e multilayer cross section containing interstitisl nonconducting layers of
moderate thickness which, in the first epproximetion, is assumed to be homo-
geneous, cen lead to tod low valuwes for the total thiclmesa.

In the case of the electrical field, the nonconducting layer is of
great Importance. In the presence.of a shielding interstitial layer, the
curves of the apparent (in velation to distence) specific resistance do not
have a horizontel, but rather an inclined asymptote. The angle of inecli-
nation depends on the thickness of the shield and parameters below the layers.

The presence of nonconducting interstitisl layers has an even greater
influence on the phase characteristic af the electrical field. In the cases
investigated, the phase curves showed greater divergences than the amplitude
curves; the phase curves "sense" better the thickness of the shield and under-
lying basement. {("On the Resolving Capacity of the Method of Electromagnetic
Sounding In the Presence of Interstitiel Nencondueting Strata,” by A. N.
Tikhonov, D. N. Shakhsuvarov, end Ye. V. Rybakova, Ingstitute of the Physics
of the Earth, Academy of Sciences USSR; Moscow, Izvestiya Akademii Nauk SSSR,
Seriya Geofizicheskaya, No 10, Oct 59, pp 1,455-1459) _
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V. ARCTIC AND ANTARCTIC

Observation Moterials of Seveinyy Polyus-5 Being Procegsed

The drift stetion Severnyy Polyus-G, which operated iIn the Avctic
from Ap12l 1956 to September 1959, wus an ¢ 2allent base for seisntific
research in the fields of oceanography. secometecrology, grology, and
geophysics. The station scientists made e nwiber of importent geogrephical
discoveries. The discovery of a large submarine elevation, located among
greet ocean depths north of Zemlya Frantsa Tosifa, was of special interest.
The smallest depth of the Arctic measured sbove this elevation wos recoidad
at 730 meters. Prior to this discovery, the smelilest depth in the Ceatral
Arctic Basin was considered to be 954 meters, as recorded above the Lomono.-
sov Range.

The observation materials of Severnyy Polyus-6 are now belng processed

in the Arctic and Antarctic Institute. ("Repcrts.by Polar Workers on the
Ice Islend," Moscow, Vodnyy Transporh, 21 Nov 59) .

New Soviet Polar Station Established in Arctic

During 1959, six Soviet polaxr scientistis were assigned the tasl of
opening a new polar station on Ostrov Vikboriya in the Arctic. These s2i-
entists are V. Buchin, V. Vasil'yev, A. Koyezew, E. Zatolochin, D. Pere-
verznev, end A. Sorokin.

This uninhabited Soviet island is located in the strait between Zemlya
Frantse Iosifa and Spitsbergen. The island was first discovered In 1898.
For 30 years after that, no one approached it. Iater on, some foreign ‘and
Soviet ships came near the island, and a Norwegiaa expedition landed there
for a temporary period.

In 1932, the Scviet Oceanogrephical Institute sent a speciel expedition
headed by the polar explorer N. Zubov to Osbtrov Viktoriya. The Sovlat sca-
men raised the USSR flag, explored the ieland thoroughly, and detzrmined its
exact location and dimensions. The island has an axea of ahout 8 sgnare
kilometers end is almost completely covered by ice. Only in its northeast
part, is there asection of the suxface which is ice fres.

Viktoriye is the most western island of the Soviet Arciic. Scientists
heve long been attracted by this reglon.

At the end of August 1959, the lena left Arkhangel'sk on an Ayetic
voyage, carrying equipment for comstruction of the new polar station. The
ship reached the island ‘during the latter part of S2ptewber. Three pre-
fabricated huts were set up, radio masts Wwere srected, and a meteocrclogical
platform was installed. {"On the Far-Away Ice-Govered Lend," Moscow. Vodnyy
Transport, 24 Nov 59) :
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Radio Contact With Vilktorlya

A correspondent of Sovetskays Rosgilya esteblished redio contect with
Vasilly Petrovich Bugin, chief of the polar statlon on Ostrov Viktoriya,
o tiny island in the Arctic, north of the 8lst parallel. Only six men are
wintering at thls station. The state flog of the USSR was holsted on
Viktoriye on 1 November 1959. This maxrked the officisl opening of the new
Joviet polar station. Since that time, weather reports are transmitted by
the Viktoriye redlo station. The construction of buildings and installation
of complex equipment and instruments was completed despite heavy winds )
onowvstorms, frost, and the darkness of the polar night. ("We Receive Radio
Reports," Moscow, Sovetskaye Rossiya, 7 Nov 59)

* 3 3¢
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